a weak sense of community belonging, having at least one chronic condition, and having greater activity limitations.
Conclusion:
Ongoing public discourses on improving primary health care performance and reducing the burden of UHN in Canada should prioritize efforts that promote and facilitate the use of a regular family physician.
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| INTRODUCTION
Equitable access to health care services irrespective of one's socio-demographic and socio-economic circumstances is one of the main tenets of the Canadian health care act. 1 However, despite over 40 years of universal health care coverage in Canada, some individuals are still at higher risk of marginalization in the Canadian health care system. 2 Indeed, the health care system is a complex process where individual and system level influences interplay. 3 While, several studies have directly investigated access to health services based on the utilization level in the population, assessing the proportion of those with self-perceived UHN in a population is increasingly used in literature. Unmet health care need (UHN) has been identified to be an important indicator of health care access within various health care systems. [4] [5] [6] Compared with the more objective utilization-based measures of access, self-perceived UHN captures individual perceptions about their access to health care.
Conceptually, self-perceived UHN is generally defined to mean: "the differences, if any, between those services judged necessary to deal appropriately with defined health problems and those services being received … an unmet need is the absence of sufficient or appropriate care and services." 7 It is commonly derived from mainly populationbased national surveys by asking the question: "During the past 12 months, was there ever a time when you felt that you needed health care, but you didn't receive it?" Within the Canadian context, studies using data from such surveys (Canadian Community Health Survey [CCHS] and the National Population Health Survey) have shown that proportion of Canadians reporting unmet need has tripled, from 4.2% in 1994/1995 to 12.5% in 2000/2001. 8 In another study, about 12% of Canadians were found to report having UHN in a previous year. 9 Numerous studies have identified and described factors influencing unmet needs based on Andersen's behavioral model of health care access. 10 According to this model, health services use is influenced by predisposing, enabling, and needs factors. 10 Predisposing factors pertain to individual characteristics that influence the tendency to use health care services such as age, gender, marital status, or ethnic background. Enabling factors concern resources that an individual has and can draw upon to uptake needed care and include factors such as income, access to a regular medical doctor, transportation, or health insurance. Needs factors, on the other hand, describe individual's level of illness and psychosocial functioning that may influence their use of health care services. 10, 11 Patient attachment to a family physician has been widely theorized and examined as one of the key features of essential primary health care. 12, 13 However, there is a dearth of literature examining patient attachment as it relates to one's perceived access to adequate health care when and where needed. In Canada, family physicians play a peculiar role as "gatekeepers" in the Canadian health care system, without whom, access to secondary and tertiary care may be impeded. [14] [15] [16] The presence of unattached people may, thus, constitute additional challenges from a patient or health system perspective that extends beyond the lack of access to primary care services. Indeed, many studies have highlighted the negative effect of patient unattachment to a family physician on health care access and outcomes. For example, in a population-based study in Ontario, Canada, Carley et al, found that unattached people were less likely to have received routine care in the previous year compared with those who reported having a family physician. 17 McIsaac et al, in another study, observed that Canadian adults without regular care from a family physician were less likely to receive recommended preventive services such as blood pressure measurements, mammography, and Pap smears, compared with those who received regular care from the same family physician. 17 Given the considerable number of unattached patients in Canada, 18 it is imperative to examine the role access to a regular doctor, or a lack thereof plays on UHN in the Canadian health care system. The aim of this study was to examine the relationship between patient attachment to a family physician and self-perceive UHN in the Canadian population aged 12 and over. months, was there ever a time when you felt that you needed health care, but you didn't receive it, to which they could answer "yes" or "no." This question can be found in the CCHS, cycle 2012 to 2013.
| MATERIALS AND METHODS

| Primary covariate of interest: Patient attachment to a family physician
The main explanatory variable examined for this study was patient attachment, ie, whether a respondent had a regular medical doctor, a usual place for health care or neither. The variable was derived from the following questions:
"Do you have a regular doctor," which required a binary response, "Yes" or "No." Those who responded "no" were then asked: "Is there a place that you usually go to when you are sick or need advice about your health?" which was also recorded as "Yes" or "No" responses. For the present study, patient attachment was coded as ranging from 0 (attached) to 2 (unattached): those who responded "yes" to having a regular doctor and "no" to having a regular site of care were categorized as "attached/regular doctor"; those who responded "no" to having a regular doctor but "yes"
to having a regular site of care were categorized as "regular place"; while those who responded "no" to both questions were grouped as "neither/unattached."
| Control variables
Control variables considered for this study were selected from the 2013 to 2014 CCHS based on extant literature that has identified major predictors of health services utilization. 10, 11, 19 Selected variables were grouped into three main categories according to Andersson's behavioral model of health care access, which include (1) predisposing factors, (2) enabling factors, and (3) needs factors. 10, 11, 19 Predisposing factors included age (12-17 years, 18-34 years, 35-49 years, 50-64 years, and 65+ years), gender (male or female), immigrant status (Canadian born, immigrant for 0 to 9 years, and immigrant for more than 10 years), and marital status (married/common-law, widowed/separated/divorced, and single/never married). Enabling factors included level of education (less than secondary school education, secondary school education, some post-secondary education, and postsecondary graduate); annual personal income (no income/less than $20 000, $20 000 to $39 999, $40 000 to $59 999 and more than $60 000); and sense of community belonging (strong or weak). Survey respondents' description of their perceived sense of community belonging were initially assessed in the survey with the options "strong," "somewhat strong," "somewhat weak," and "weak." However, for this study, respondent's responses were re-categorized into two groups: "strong"-comprising those who reported their sense of community as strong or somewhat strong; and "weak"-comprising those who responded somewhat weak or weak. Missing data in the income variable (25.7%) was coded as a separate category ("missing") to ensure respondents remained in the analysis.
Needs factors examined in the study included perceived physical and mental health, difficulty in carrying out instrumental activities of daily living (IADL), and presence of a chronic condition. Both physical and mental health were self-reported as being excellent, very good, good, fair, and poor. For this study, we grouped responses of excellent, very good, and good as "good health"; fair and poor as "poor health." IADL was dichotomized as "yes" or "no" depending on whether respondents needed help (due to health reasons) with preparing meals, shopping for groceries or other necessities, doing ordinary housework, doing heavy household chores, personal care, moving about inside the house, or with personal finances. Presence of chronic conditions was also measured as "yes" or "no" if respondents reported having the following conditions or not: arthritis (excluding fibromyalgia), back problems (excluding fibromyalgia and arthritis), hypertension, COPD, migraine headaches, diabetes, heart disease, cancer, intestinal or stomach ulcers, effects of a stroke, urinary incontinence, bowel disorder, mood disorder, and anxiety disorder.
| Data analysis
Data analysis was carried out in three stages. Firstly, descriptive statistics was conducted to determine the frequencies of the independent variable of interest (patient attachment) and control variables (predisposing, enabling, and needs factors) relative to self-perceived UHN. Secondly, univariate analysis was conducted for the independent variable of interest and each control variable. This was done to assess the crude association between each independent variable (patient attachment, predisposing, enabling, and needs factors) and our outcome of interest (self-perceived UHN). To screen the covariates, variables where the P-value <0.25 in the univariate analysis were retained for consideration in building the final logistic regression model. Manual backward selection was then used to obtain the main effects model, retaining significant predictors with P-value <0.05. Confounding effect of control variables on patient attachment was assessed at each stage of the model building process, whereby any variable that caused a change of 20% or more in the regression coefficient of the primary covariate of interest (patient attachment to a regular doctor)
was considered a confounder and thus retained in the model. All possible two-way interactions involving the independent variable of interest were assessed. Model fitness was assessed using the Hosmer-Lemeshow goodnessof-fit test. In addition, the discriminative ability of the final multivariate model was assessed using the C-statistic, which represents the area under the receiver operating characteristic (ROC) curve. The ROC curve graphically depicts the performance of a binary classifier at various threshold settings and has been widely employed to measure the classification accuracy of a logistic regression model, as well as compare models. 20, 21 Furthermore, the classification accuracy of the full models (patient attachment and other independent variables) with models omitting the predisposing, enabling, and need factors, respectively, was compared, to examine which variables tend to have a greater impact on the predictive ability of the model.
To account for the complex CCHS survey design (which employed multistage cluster sampling techniques), the PROC SURVEYLOGISTIC command was used. This procedure incorporates sample design information, including person weights and clustering into the analysis. 22, 23 The level of significance was set at 0.05. All statistical analyses were conducted using SAS version 9.4 (SAS Institute, Cary, NC).
3 | RESULTS were also found to be significant. In general, self-perceived UHN was inversely associated with age, whereby individuals in the oldest age group (65+ years) were 58% less likely to report UHN compared with those in the youngest age Table 3 ). No significant interactions with the principal covariate of interest (patient attachment to a regular doctor) were found at P < 0.05. 
| Descriptive statistics
| Univariate analysis
| DISCUSSION
The present study sought to examine the impact of patient attachment on self-perceived UHNs in Canada. The 2013 to 2014 CCHS data used revealed that 10% of respondents, approximately 1.6 million Canadians (aged 12+), reported UHNs in the previous 12 months. It is likely that this estimate is underestimated since the question, "During the past 12 months, was there ever a time when you felt that you needed health care but you didn't receive it?," does not make it possible to clarify whether a report of unmet need was based on individual expectation or on actual clinical need. However, our finding converges with findings from other recent Canadian studies that have reported UHN rates of between 11% and 12%. 8, 9, 24 Having a regular doctor has been highlighted as a key determining factor in primary health care access. [25] [26] [27] [28] Several studies suggest that lack of access to a regular physician is associated with higher rates of UHN. 29, 30 Still, a sizable proportion of respondents in our study (11%; 9% have regular sites and 2% no usual source of care) reported not having a family physician. After taking all other factors into consideration, patient unattachment emerged as one of the factors most strongly associated with UHN:~32% (16.36% for regular site and 15.34% for neither) compared with 9.72% for respondents who reported having a regular doctor. It is likely that having a regular doctor presents an "access advantage," which unattached persons do not have. Indeed, there is a growing body of evidence suggesting that attachment to a regular doctor improves access to preventive services, timely and quality care, patient satisfaction, compliance with treatment, lower medical expenses as well as improved health status. 27, [31] [32] [33] [34] Conversely, studies in various parts of the world show that patients without continued relationship with a usual physician demonstrate higher chance of having more frequent emergency room visits and hospital admissions, including higher health care costs, compared with those who have provider continuity. [35] [36] [37] [38] To the best of our knowledge, the higher proportions of self-perceived UHN observed in this study among people who are reliant on sites such as walk-in clinics, hospital emergency, or community health centers, as their usual source of care (compared with other attachment groups) have not been previously reported. However, our finding is consistent with an increasing body of literature suggesting that having a regular place of care does not confer equal benefits to having a regular physician. 17, 37, [39] [40] [41] [42] Some studies [39] [40] [41] maintain that the underlying model of care of these sites does not possess mechanisms that encourage patient continuity and follow-up, a key aspect of high-quality primary health care. 42 As such having a regular site of care cannot adequately substitute for primary care since patients see different providers every time, [43] [44] [45] [46] which may explain the increased UHN observed in our study.
On the other hand, it is likely that the people who have regular sites of health care, without attachment to a regular doctor, represent a marginalized subgroup within the Canadian health care system and may experience difficulties achieving attachment to a doctor. A plausible explanation may be due to the co-morbid nature of these subgroups who require treatment from different care providers. However, this hypothesis was not explored in this study. Previous studies have suggested that people with more than one chronic condition were more likely to experience access-related barriers to health care due to the use of various care providers. 43, 44 Also, Crooks et al, in examining the experience of unattachment among people with chronic conditions, found that lack of ongoing access to primary care services was the greatest concern reported by focused group participants about being unattached. 47 The relationship between predisposing factors and UHN have been largely documented in the literature. 2, 24, 29, [48] [49] [50] We found that female gender and younger age were associated with higher odds of self-perceived UHN. Some studies suggest that women's multiple roles of balancing work and family which often make them forsake their health care needs to cater to other family members may explain in part the higher odds of UHN observed among females. 2, 48, 51 Conversely, an "over-interaction" with the health care system due to more frequent visits among women than men may predispose women to greater risks of dissatisfaction with the system. 43, 51, 52 The decreasing prevalence of UHN with age, observed in this study, underscores the varying expectations about the health care system across the life course. It is also likely that older people experience more support from the health care system due to having more need for services. Moreover, older people are more likely to have a family physician and may also experience greater support from the health care system, due to the increasing need for services from health problems associated with aging. Whereas, younger people tend to generally perceive their health as good and thus see no need for a family physician.
The relationship between enabling factors and self-perceived UHN observed in this study concurs with findings from other studies. 2, 30, 53, 54 Individuals with higher education reported higher proportions of UHN compared with their counterparts who have below secondary school certificate. Numerous studies have identified level of education to be a significant predictor of self-perceived UHN. One reason for this may be the greater expectations highly educated people tend to have of the health care system, which potentially predisposes them to report more UHN. 5, 30, 55 In contrast, an inverse relationship between income level and self-perceived UHN was observed, where individuals in the lowest income category earning below $20 000 as annual personal incomes were more likely to report UHN compared with those with higher incomes. In a universal health care coverage system like Canada, which seeks to eliminate financial barriers to access, it is unexpected to find income differentials in UHN. The findings of this study suggest that income-related inequities in health care access persist in Canada. Furthermore, the study found that people who do not feel strongly connected to their local community were more likely to report UHN. This is also consistent with findings from other studies, 24, 56, 57 hence further emphasizing the importance of the social determinants of health.
The presence of physical and/or functional health problems plays a crucial role in the utilization of health care services and has often been identified as determinants of self-perceived UHN. 29, 43 It is clear from this study that individuals who generally perceived themselves to be in poorer health in terms of their physical and mental health, ability to carry out IADL or having a chronic condition, were more likely to report self-perceived UHN than those who consider themselves to be in good health. This finding corroborates other studies that have suggested that individuals with more health problems tend to require greater care and therefore may be more likely to recognize deficiencies in the delivery of services than healthier people. 5, 24 This situation is further aggravated by the absence of a regular family physician 5 and may explain the presence of increased self-perceived UHN in these groups.
| Study implications
Several implications of this study are apparent. Firstly, this study highlights the need for interventions that facilitate and promote affiliation with a family physician, rather than just a site, which may prove more effective in addressing the continued burden of UHN in Canada. For example, attachment initiatives such as Ontario's Health Care Connects program 58 and British Columbia's "A GP for ME" program, 59 which help unattached individuals find health care providers, have been shown to improve patient attachment rates, especially among those in need of greater care such as patients managing chronic conditions. Incorporating such programs into primary care models across the country may be a useful approach to reducing UHN in Canada, especially if targeted at patients who may be at higher risk for UHNs.
Secondly, this study clearly demonstrates that role delineation and active integration of walk-in clinics into the health care system are pivotal to facilitate care provision and referral of patients with chronic conditions. Efforts to improve record availability in these settings would also serve to curtail redundant services and connect unattached patients to primary care providers. Also, the increased likelihood of UHN observed among younger people, who are also less likely to be attached to a primary care provider, 50 underscores the need for more youth-friendly interventions that enable improved access to primary care services as well as encourage sustained affiliation to one primary care provider.
Finally, the findings highlight the need to educate the public on the importance of establishing long-term relationships with a family physician. Strategies to communicate up-to-date information on doctors accepting new patients, especially targeted at individuals who may be at higher risk of UHN as identified in this study, may contribute to improved health and well-being for Canadians, as well as mitigate the occurrence of UHNs in the future.
Overall, findings from this study stretch the current knowledge on and provide useful insight into the issue of UHNs in Canada. It specifically focuses on the Canadian population and demonstrates that having a regular doctor, rather than just a site, results in lower odds of UHN, and can inform ongoing public discourse on improving primary care performance in Canada.
| Study limitations
Firstly, assessments of UHN were based on self-reported accounts of respondents and may be subject to recall bias as well as individual interpretation of the concept. In reporting UHN that have occurred in the last 12 months, respondents may have difficulties recalling specific situations in which they needed care but did not receive it. Also, respondents may not have had knowledge of what services are available to them or have inappropriate expectations about care.
Secondly, the study was not able to differentiate primary care physicians from specialists; however, it is believed that the question on having a regular doctor asked in the survey, is likely to imply a family physician or a general practitioner. 4 Lastly, the cross-sectional nature of the study does not permit causal inferences from observed associations between unmet need and explanatory variables. Additional studies using longitudinal designs are needed to further elucidate the possible relationships found in this study.
The study suggests that unattachment to a regular doctor, notwithstanding having regular sites of care, negatively impacts the odds of reporting met health care needs. Given the peculiarity of the role of family physicians in the Canadian health care system, newer policies aimed at promoting and facilitating the use of a regular physician, rather than just a usual place for care should be considered. Future studies investigating specific reasons for UHNs for atrisk population subgroups may be warranted to explore the depth of this ongoing issue in the Canadian health care system. 
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